An optical analysis reveals that the electronic correlations in the 'parent' compounds of the iron pnictide superconductors are sufficiently strong to significantly impede the mobility of the electrons.
suggests that some amount of electronic correlation must be present. However, the parents are always metallic, indicating that the correlations fall short of the Mott limit, in contrast to the copper oxides.
One perspective is that the parent iron arsenides are weakly correlated, and that the antiferromagnetism arises in the way it does in the standard itinerant antiferromagnet, chromium. This picture invokes a strong 'nesting' of the Fermi surfaces, which provides an enhanced phase space for exchange interactions among the well-defined electronic states near the Fermi surfaces, and leads to an antiferromagnetic ground state even though U/t, the ratio of the characteristic Coulomb repulsion, U, and the kinetic energy, or bandwidth, t, might be relatively small.
An alternative view is that the electronic correlations in the parent iron arsenides, although somewhat weaker than those in the copper oxides, are still sufficiently strong to place the system close to the boundary between itinerancy and interaction-induced electronic localization. In other words, they are 'bad metal' states in proximity to a Mott transition.
The work of Qazilbash and co-workers 3 provides insight into this issue. The authors measure the optical conductivities of LaFePO, the phosphorus counterpart of the arsenic-based LaFeAsO, and BaFe 2 As 2 . They compare their room-temperature results with other electronic systems of varying degrees of correlation: parent and doped copper oxides; transitionmetal compounds, such as V 2 O 3 , which are known to be bad metals close to Mott transition;
and relatively simple metals such as copper, silver, chromium and MgB 2 . They analyse the quantity
where σ Drude is the measured Drude part of the optical conductivity, ω denotes frequency, and c is the inter-FeAs-layer distance. This quantity has the physical meaning of the kinetic energy associated with the coherent part of the single-electron excitations in an interacting metallic system. It can be compared to K band , which is the kinetic energy of the underlying non-interacting system, and is in practice extracted from ab initio band-structure calculations. Coulomb repulsion impedes itinerancy and, hence, renders K exp smaller than K band .
The ratio K exp /K band therefore provides a measure of the degree of correlation, as shown in Figure 1 . It should take the value one in a non-interacting electron system; for a Mott Despite these cautionary considerations, it is tempting to draw implications of the strongcoupling picture for low-energy physics. The existence of substantial incoherent weight in the excitation spectrum makes it meaningful to consider nearly localized magnetic moments, coupled by superexchange interactions, which have been shown to lead to the observed magnetic structure. This strong-coupling approach seems to provide a good basis for understanding the magnetic dynamics as well. Inelastic neutron scattering experiments 7, 8 have recently identified spin-wave-like excitations all the way to the antiferromagnetic zone boundary.
The spin waves have a fairly high energy (∼ 200 meV) that, incidentally, bodes well for a magnetic mechanism for superconductivity. They also have a very large spectral weight.
Superconductivity comes further down the energy hierarchy. The observation of sizeable electronic correlations supports strong-coupling approaches to superconducting pairings. More generally, it supports the widely held belief that the mechanism for superconductivity in the iron pnictides lies in electron-electron interactions, and not in the standard electron-phonon coupling.
